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NATIONAL TRANSPORTATION SAFETY BOARD
Ofice of Aviation Safety
Washington, D.C. 20594

Cct ober 26, 1994

WEATHER GROUP CHAIRMAN'S FACTUAI REPORT OF INVESTIGATION

A. ACCIDENT: DCA-94-MA-076
Locati on: Ali qui ppa, Pennsylvania
Dat e: Septenber 8, 1994 _
Ti ne: 1904 Eastern Daylight Time
Ai rpl ane: Boei ng 737-300, N513AU

B. WEATHER GROUP

The weat her group net at the accident site on Septenber 9

through 12, 1994. The follow ng group nenbers participated in the
i nvestigation:

Chai r man: Janes T. Skeen, Jr.
NTSB
Washi ngton, D.C.
Menber s: Stephen J. Skupi en
ALPA

New Boston, New Hanpshire
Paul Mal obi sky

USAir, Inc. .
Pi ttsburgh, Pennsylvania

C. SUMMARY

On Septenber 8, 1994, at 19043 Eastern Daylight tine USA r
flight 427, a Boeing 737-300, N513AU, crashed while naneuvering to
land at Pittsburgh International Airport, Pittsburgh, Pennsylvania.
The airplane was being operated on an instrument flight rules (IFR)
flight plan under the provisions of Title 14, Code of Federal
Regul ation (CFR), Part 121, on a regularly scheduled flight from

Chicago-O Hare ' International Arport, Chicago, Illinois, to
Pittsburgh. The airplane was destroF/ed by inmpact forces and fire
near Aliquippa, Pennsylvania. Al 132 persons on board the

airplane were fatally injured.



The Weather Goup was forned on Septenber 9 and conpleted the
on-scene phase of the investigation on Septenmber 12. During this
period of time, the group visited the Pittsburgh International
Al rport SPI T) Weat her Service Contract Meteorol ogical Cbservatory
éV\SCIVD) ocated in the airport termnal building and the Wat her
ervi ce Forecast O fice (WBFO situated just north northwest of the
airport. In addition, the group interviewed the weather observer
on duty, and gathered pertinent weather data and forecasts.

Finally, the group_ conducted a tel ephone interview of an expert in
mgratory bird activity.

D. DETAILS OF THE INVESTIGATION

L Synoptic Infornation
The National Wather Service (NW5) 2000 Surface Analysis chart

showed a high pressure ridge over the mddle Atlantic states. A

cold front extended fromthe vicinity of Lake Ontario southwestward
t hrough central M chigan.

2. Surface Wat her Chservations?

G eater Pittsburoh International Airport

The weather observations at PIT are taken by Sky Scan \Wat her,
Inc., a private conpany under contract to the NWS. The corrpanK's
sole role at PIT is the taking and dissem nation of weather
observations. No weat her advisories, weat her war ni ngs, or
forecasts are issued by the conpany. The PIT observing facility is
| ocated i n Room 54056 of the Airside Term nal Building.

Pertinent surface weather observations taken fromthe PIT
fSulrlf ace Weat her (bservations forns (attachnent one), in part,
ol | ow

Ti me-- 1852; Type--Record; sky condition--clear,visibility--15
mles, tenperature--73° F, dew point--51° F, wind--250° at 7
knots, altineter setting--30.10 inches of Hg, remarks--few
cunul us cirrus.

Ti me-- 1932; Type--Special; sky condition--clear, visibility--
15 mles, wind--240° at 6 knots, altineter setting--30.10
i nches of Hg; remarks--few cumulus cirrus.

1A'l heights above nean sea | evel unless noted. Hei ghts in
surface weat her observations and termnal forecasts above ground
level (AGA). Al directions with reference to true north unless
noted. Al distances in statute mles unless noted.



Ti me--1952; Type- Record; sky condition--clear, visibility--15
mles, tenperature--69° F, dew point--54° F, wind--240° at 5
knots, altimeter setting--30.10 inches of Hg.

Duquesne Li ght Conpany Met eorol ogi cal Tower

Duquesne Light Conpany operates a neteorol ogical tower m dway
between the Bruce Mansfield Power Station and Beaver Vall e?/ Power
Station, on the southern side of the Chio River. Met eor ol ogi cal
I nstrunentation include sensors for wind direction, wind speed, and
tenperature. Data are collected at 35 feet, 150 feet, and 500 feet
referenced to 735 feet nmean sea |evel.

_ The follow ng table shows wind information around the accident
time extracted from data supplied by Duquesne Light Conpany.

TI VE 35 FT 150 FT 500 FT
1845 244°/3.5 nph 253°/ 6.6 nph 255°/11.1 nph
1900 193°/2.2 nph 246°/ 4.5 nph 249°/9.7 nph
1915 186°/ 2.8 nph 214°/ 4. 4 nph 242°/8.5 nph

3. Recorded Weather Measuring Equipnment at PIT

Wnd GQust Recorder - On the recorder trace, w nd speeds varied
from 6 to 8 knots during the period between 1840 to 1940. Wnd
directions were not recorded.

Laser Beam Ceilometer (LBC) - The LBC was off around the tine
of the accident.

Runway Vi sual Range (RVR) - Transm ttance readings for runway
28R indicated the RVR was in excess of 6,000 feet.

4, Weat her Radar | nformation

The Pittsburgh WSFO is |ocated about 2 mles north northwest
of PIT and about 6 mles southeast of the accident site. A \Wather
Surveillance Radar-88 Doppler (WSR-88D) is installed at that
| ocation. The radar is currently underdgoi ng operational checkout
and has not been officially comm ssioned.

WER- 88D base reflectivity products provided by the WSFO for
1859 and 1905 (attachnents two and three) shows random radar
returns in the PIT area. According to personnel at the WSFOQ those
returns are with the local ground clutter pattern around the radar.



The WSFO al so supplied a WSR-88D vel ocity azinmuth display
(VAD) product. The VAD (attachnent four) shows vertical w nd
rofiles at intervals of approximately 6 mnutes during the period
rom 1823 to 1922.

5. Soundi ng I nformation

The Pittsburgh WSFO | aunches radi osonde bal |l oons tw ce daily
around 0000 and 1200 Coordinated Universal Tine (UTC). On
Septenber 8, the 0000 UTC balloon was rel eased at 1914,

See attachnment five for the raw data from the soundi ng.
Attachnment six shows a Man conputer Interactive Data Access System
(l\/t:IDAS)f Skew T Log-P plot of the data fromthe surface to about
10, 000 feet.

6. NW5S Avi ation Forecasts and Advisories

_ A Term nal Forecast (FT) - FT's for PIT are prepared by the
Pittsburgh WSFO.  Following are excerpts from the pertinent FT.

PIT FT

Valid Septenber 8 1300 to Septenber 9, 1300

5,000 feet scattered 25,000 feet scattered, wind 240 degrees
at 12 knots.

2200 12,000 feet scattered 25,000 feet scattered, w nd 250
degrees at 6 knots.

Septenber 9, 0400 Ceiling 12,000 feet broken 25,000 feet
broken, w nd 260 degrees at 8 knots.

Septenber 9, 1000 4,000 feet scattered 25,000 feet scattered,
\évinﬁl 280 degrees at 12 knots; occasional ceiling 4,000 feet
roken.

B. I n-Flight Advisories - No AIRVETs, SIGWVETs, Convective
SIGVETs, or Center Wather Advisories were issued valid for the
Pittsburgh area around the accident tine.

C. Aviation Area Forecast (FA) - The FA for the PIT area is
prepared by the National Severe Storns Forecast Center at Kansas
Cty, Mssouri. Following are excerpts fromthe pertinent FA:

| ssued Septenber 8, 1345
Synopsi s and VFR C ouds/ Wat her
(E.}/nopsis valid until Septenber 9, 0800
ouds/Weat her valid until Septenmber 9, 0200...Qutlook valid
Sept enber 9, 0200- 0800

Synopéi S. ..Hgh pressure ridge over mddle Atlantic States
forecast nmove little through Septenber 9, 0800. Cold front
1400 noving through |ower Mchigan forecast nove southeastward



into northern Vermont-northwestern Pennsylvania-northern Chio
Il\)/g Septenber 9, 0200 and into northeastern Mine-western
ssachusetts-northern Pennsylvania/Chio by September 9, 0800.

Pennsyl vania New Jersey
Central /western Pennsylvania...5 000 feet scattered. 2000
10.000 feet scattered. outlook.. .visual flight rules.

7. Sunset

At 1903, the altitude of the sun above the horizon was
approximately 7.9 degrees. The magnetic bearing from the accident
| ocation to the sun was about 278.7 degrees.

Sunset at 6,000 feet was about 1949.
8. Sunmary of Tel ephone Interview of Dr. Ronald Larkin

Dr. Larkin is enﬁl oyed by the Illinois Natural H story Survey,
which is funded by the State of Illinois. Dr. Larkin stated that
he has been involved with the detection of birds on radar for the
| ast 17 years.

~ He opined that the WSR-88D is capable of detecting bird
activity. He also declared that the Federal Aviation
Adm ni stration (FAA) ASR-9 radar can, under certain paraneters,
detect birds.

Al t hough one can not rule out any type of birds, M. Larkin
stated that the nost |ikely types of mgratory birds to be in the
area were G ant Canada Ceese, shore birds, and nighthawks.

During mgration, Gant Canada Geese have been known to fly as
high as 10,000 to 15,000 feet. Local, hom ng geese nornally fly at
500 to 1,000 feet. The tine of day that the G ant Canada Ceese
mgrate is not well known. However, the geese do m grate about
this tme of year.

Shore birds, such as terns, also m'8rate at high altitudes.
g;ey have been know to fly as high as 15,000 feet over the Atlantic
ean.

’ Tl?e conmon ni ghthawks mgrate in dense numbers and are active
at dusk.

Wnds fromthe west and northwest are favorable for bird
mgration, while southerly winds Iessen the possibility of
wi despread mgration.



ames T. Skeery. Jr.
Seni or Met eor ol ogi'st
Weat her G oup Chairman

Attachnent s

L
k/a’,}_.y‘l"f

\0



ATTACHMENT ONE

Surface Weather Observations forms for WSCMO Pittsburgh for
September 8, 1994
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ATTACHMENTS TWO - FOUR

Attachment two - WSR-88D base reflectivity product taken from the
WSFO Pittsburgh Principal User Processor (PUP) for 1859 September 8,
1994

Attachment three - WSR-88D base reflectivity product taken from the
WSFQ Pittsburgh PUP for 1905 September 8, 1994

Attachment four - WSR-88D velocity azimuth display (VAD) wind
profile product taken from the WSFQO Pittsburgh PUP for the period 1823
to 1922 September 8, 1994



ATTACHMENTS FIVE - SIX

Attachment five - Radiosonde data obtained from WSFO Pittsburgh
for the nominal time of 0000 UTC September 9, 1994

Attachment six - Skew-T Log-P plot from the surface to 700 millibars
of the Pittsburgh 0000 UTC September 9, 1994, sounding



STATION: Pittsburgh, PA

DATE: 09—

R/S No.:

SEP-94
84422626.ST

TERM: BARALLDOUN BURST
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FLIGHT SUMMARY DATA

INDEX:
HOUR :

72520
0O

LAUNCH TIME:

TERM HPHRELS:

PRESS(mb) HT(M-MSL) TEMP(LC)
976.3 3&0 21.5
F7L.2 405 21.5
?25.0 825 17.6
830.0 1540 11.3
799.5 2048 7.0
779.9 2232 6.0
766.0 2399 5.9
755.0 2517 4.0
700.0 3131 2.3
660.6 35397 0.0
&47.1 3762 -0.5
500.0 57664 -15.0
475.4 6145 -18.2
424.8 &QR77 -23.1
400.0 7414 -26.9
380.6 7770 -30.2
372.5 7922 -31.5
360.1 8161 -33.7
300.0 2415 -43.3
Z28%.2 F&b61 ~-44.8
250.0 106179 -52.1
200.0 12035 -60.8
196.2 121354 -60.6
187.6 12434 -358.7
162.6 13333 -57.9
158.4 13499 -596.7
150.0 13844 ~-56.1
143.4 14131 -55.4
116.5 15443 -59.2
113.1 15629 -58.4
110.3 15786 -59.4
100.0 146400 -59.2

?3.4 16830 -96.5
B2.7 17585 -57.4
80.5 17771 —-96.0
71.9 18488 -96.7
70.0 18658 -56.3
&7.6 18891 -54.2
57.1 19959 -59.5
350.0 20809 -53.4
45.0 21486 -54.0
40.3 22166 -31.5
37.9 22596 -51.9
34.0 23294 -55.5
30,0 24095 -53.4
23.95 25648 -52.8

RH(X)
50
a7
53
70
72
54
21
18
20
17
15
15
16
1é
12
28
21
28
28
27
29
30
30
30
29
28
27
27
26
26
26
26
25
25
25
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24
23
23
22
21
20
20
20
20

12

23:14
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BN NN
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WBAN: 94823
ASC. NO: 491-1

TERM HT:

WINDS
DIR SPEED
250 )
250 7
253 14
253 14
283 12
292 12
297 i2
297 13
288 21
287 23
289 23
273 29
272 29
279 29
277 31
278 31
278 31
279 32
280 36
Z85 35
286 34
271 51
272 33
272 35
276 53
273 49
248 43
270 40
269 40
269 40
269 40
277 35
285 24
286 i8
287 iB
282 17
281 14
276 11
262 13
239 12
249 10
Z230 4
226 )
194 4
105 2
52 13

£Z97 /00

REASON

oe
2ro

SFC20
MAND

MAND

FIrtreas

TEMP
TEMP
RH
TEMP
MAND
FRZ
TEMP
MAND
TEMP
TEMP
MAND
RH
RH
TEMP

——

- — e

TEMP
TEMP
TEMP

MARMT
riFmivy,

TEMP



TIME(min)
?4.5
?7.1

102.0

Fixed Ht.

1000
2000
3000
4000
&000
7000
8000

QOOLD
A

12000
14000
16000
20000
25000
30000
35000
50000
70000
F0O000

PRESS(mb) HT(M-MSL)

(ft)

20.0
17.3
12.7

26713
27661
29700

Wind Dir

o
2351
253
254
274
287
297

208
- =

287
2990
277
272
277
274
285
270
247

a1l

TEMP(C) RH(%)

~50.1 19
-30.3 19
-45.5 ig

Wind Speed (kts)

0
13
14
15
15
12
13

1L
10

23
24
29
29
32
35
34
41
i1
13

WINDS

bDP(C) DIR
-63.1 80
-63.4 76
-59.7 O

SPEED
13
12

o

REASON
MAND
TEMP
TERM



Station: Pittsburgh, PA
MicroART Rework Program

TIME(min)

NN BE WK~ D

WWHWWWHWORNNRNNRNRNRNRAMNRKNRF R R R e e
N BEWARNELEPOLYdODNCGUUDWNEREDOADNTTUDWNEO

38
39
40
41
47
43
44
45
44
47
ag
49
50
51

S2

HEIGHT (M-AGL)

0
232
465
703
742
1180
1447
1717
2010
2280
2325
2771
3016
3261
3507
3771
4035
/299

4562
4826
S0%90
5353
35623
5892
6161
6429
6670
L6933
7191
7461
7721
7984
#2245
8506
8748
7029
9256
?3514
{780
100446
10313
10592
10870
11147
11423
11699
11947
12206
12471
12735
13001
13272

13536

DIR
250

L

251
253
233
235
2863
273
284
297
297
292
288
285
287
290
291
289
283
276
274
273
273
272
272
273
278
279
277
277
278
279
279
279
278
278
279
284
288
289
289
285
280
279
275
270
271
273
270
268
273
276
271
267

Ascension: 491—-1 Release: 23:14 8-SEP-94

Version 1.32

WINDS DATA

SPEED HEIGHT (FT-MSL.)
6 1181
13 1942
14 2707
15 3487
13 4272
16 5052
15 9928
12 6814
iz 7775
14 8661
iB F465
21 10272
22 11074
23 11880
23 12687
23 13553
24 14419
26 15285
30 16149
31 17014
30 17880
29 18743
28 19629
30 20512
31 21394
30 22273
29 23130
30 23927
32 24773
31 25659
32 263512
33 27373
35 28231
35 27088
36 29947
34 30803
33 31548
36 32395
37 332867
34 34140
34 35023
37 35931
43 36843
445 37752
46 38664
51 39363
39 40377
35 41227
57 42096
36 42962
53 43835
44 44724
42 45590

Print: 17:53 9-SEP-%4

S1G

SIG

SIG

SIG

SIG



TIME{min)
53
54
55
56
57
58
59
60
&1
&2
&3
&4
&3
=Y)
&7
&8
59
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
8%
86
87
88
8%
0
21
Q2
93
94
25
6
Q7
98
9

100
101

HEIGHT {M-AGL)
13799
14078
14357
14636
14916
13189
13453
153720
13987
16269
16554
16834
17113
17384
17669
17956
18241
18321
18812
19104
19393
19687
19980
20273
20567
20861
21157
21466
21775
22128
22438
22773
23094
23415
23735
24077
24419
24761
250103
25452

—SEO 1Y
L JOL O

26174
26537
26901
27263
27676
28092
28508
28924

DIR
270
272
273
273
270
269
269
270
276
281
284
289
286
287
284
283
292
2746
270
262
259

LT
LO W

253
253
256
245
250
253
230
226
227
195
193
206
105

49

34

50

44

57

T
£ L

74
86
86
76
74
74
78
86

WINDS DATA

SPEED
40
40
39
40
41
40
40
39
36
32
27
21
18
18
18
19
15
11
10
10
12
13
13
i3
12
12
10

GUAEUHNRFR WO D-N

HEIGHT(FT-MSL)
46453
47348

AOoMAOA
SO0

49199
50118
51013
51879
52755
53631
34556
09421
56410
57325
58215
52150
60091
61026
61945
&2899
&£3857
64812

L. =TFTFM
QJd7r IV

66731
67693
68657
69622
70593
71607
72621
73779
74861
75901
76248
78001
79051
80173
81295
82417
8353%
84484

[w -V ¥R w]
(=W Ll el

87053
a8244
89438
0632
21981
F3I345
94710
6075

NOTES

SIG
SIG

SIG

SIG

SI1G

SIG

SIG

651G



Station: Pittsburgh, PA Ascension: 491-1 Release: 23:14 8-SEP-94

MicroART Rework Program Version 1.52 Print: 17:38 9-5EP-94
LEVELS
Time (min) Pressure (mb) Tempr (C) RH (%) Reason
0.0 976.3 21.5 50.0 SFC
0.2 ?71.2 21.5 46.7 SFCc20
2.0 925.0 i7.6 52.6 MAND
5.0 850.0 11.3 &%7.8 MAND
6.9 799.5 7.0 72.2 TEMP
7.6 779.%9 &.0 53.7 TEMP
8.1 766.0 5.9 21.0 RH
8.5 755.0 6.0 18.1 TEMP
11.0 700.0 2.3 20.4 MAND
12.9 &£60.6 0.0 16.7 FRZ
13.56 &47.1 -0.3 15.4 TEMP
21.2 500.0 -15.0 15.2 MAND
22.6 473.4 -18.2 14.0 TEMP
25.7 424.8 -23.1 15.8 TEMP
27.95 400,0 -26.9 i8.9 MAND
28.8 3B80.6 -30.2 28.3 RH
29.4 372.3 -31.5 21.2 RH
30.3 360.1 -33.7 27.95 TEMP
35.1 300.0 -43.3 28.1 MAND
36.2 289.2 ~-44.8 27.4 TEMP
39.8 250.0 -352.1 29.0 MAND
44.9 Z200.0 -40.8 30.0 MAND
45.4 1946.2 -60.6 30.2 TEMP
45.3 187.6 -58.7 29.9 TEMP
49 .9 162.6 -37.9 28.5 TEMP
50.5 158.4 -56.7 28.2 TEMP
51.8 150.0 -36.1 27.3 MAND
52.9 143.4 —-33.4 26.6 TEMP
57.6 116.5 -59.2 25.8 TEMP
58.3 113.1 -38.4 23.7 TEMPRP
58.9 110.3 -59.4 25.7 TEMP
61.2 100.0 -59.2 23.6 MAND
62.7 73.4 -36.95 25.1 TEMP
&£5.4 82.9 -57.4 24.8 TEMP
&&.1 80.5 -56.0 24.5 TEMP
&B.6 71.9 ~36.7 23.9 TEMP
69.2 70.0 -56.3 23.7 MAND
70.0 &7.56 -54.2 23.4 TEMP
73.7 57.1 ~-35.3 22.5 TEMP
76.6 50,0 -33.4 21.6 MAND
78.9 45.0 -54.0 21.1 TEMP
81.1 40.5 -351.3 20.4 TEMP
82.3 37.9 ~-51.%2 19.9 TEMP
84.5 34.0 -35.93 19.8 TEMP
87.0 30.0 -53.4 19.6 MAND
?l1.4 23.5 -52.8 19.0 TEMP
74.5 20.0 -30.1 i8.9 MAND
97.1 17.3 -30.3 18.5 TEMP

102.0 12.7 -45.9 17.7 TERM



